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A construction including an implement for milking animals and a method of cleaning teat cups. 



© In a construction including an implement for 
milking animals, this implement comprises a milking 
machine having one or more teat cups (53, 54) and 
a cleaning member (58) for cleaning the teat cups 
(53, 54). For cleaning the teat cups (53, 54), a 
cleaning liquid is fed with the aid of the cleaning 
member (58) into the teat chamber of the teat cups 




(53, 54), whilst the discharge therefrom to the milk 
line (68) connected thereto is shut off. For feeding 
the cleaning liquid into the teat chamber, the clean- 
ing member (58) comprises a tubular element (63) 
which is provided with one or more apertures (66) 
and is to be inserted into the teat chamber. 
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The invention relates to a construction includ- 
ing an implement for milking animals, such as 
cows, comprising a milking machine having one or 
more teat cups and a cleaning member for clean- 
ing the teat cups. 

It is known to clean the teat cups together with 
the milking circuit connected thereto by connecting 
the teat cups to spraying elements, whilst a clean- 
ing liquid is sucked from a storage vessel and is 
passed via the spraying elements through the teat 
cups, the milk lines connected thereto and a milk 
jar, whereafter the cleaning liquid is pumped back 
to the storage vessel via a return line connected to 
the discharge line of the milk jar. Such a method is 
disclosed in European patent application no. 
0385539. Cleaning the teat cups and the milking 
circuit connected thereto is effected once in every 
one to three days. It is, however, important to clean 
in particular the teat cup more frequently; when 
e.g. a cow infected by mastitis is milked, there is a 
real risk that, by milking a subsequent animal im- 
mediately thereafter, the infection is transferred to 
this subsequent animal via the teat cup. Cross- 
infection then occurs. This risk of cross-infection 
can be reduced significantly by cleaning the teat 
cups more frequently, e.g. each time after an ani- 
mal has been milked without a simultaneous rinse 
of the entire milking circuit connected thereto. To 
effect this, the construction according to the inven- 
tion is characterized in that the cleaning member 
comprises a tubular element, via which element a 
cleaning agent and more in particular a cleaning 
liquid can be introduced at or near the lower end of 
the teat chamber, whilst the discharge means 
therefrom to the milk line connected to the teat cup 
is shut off. The tubular element may then have 
near its lower end one or more apertures for feed- 
ing the cleaning liquid into the space between the 
outer wall of the tubular element and the teat cup 
lining. The tubular element, preferably, is at its 
lower end of such a shape that, after an underpres- 
sure has been applied in the milk line connected to 
the teat cup, the teat cup lining shuts off the 
discharge of the cleaning liquid to the milk line. 
When once in every one to three days both the 
teat cups and the milking circuit connected thereto 
are washed, this can be effected by providing the 
tubular element with an additional facility. In order 
to feed then a cleaning liquid into the space be- 
tween the tubular element and the teat cup lining, 
as well as a cleaning liquid into the lower end of 
the teat cup and into the milk line connected there- 
to, the cleaning member is characterized in that, in 
addition to the channel in the tubular element, 
through which the cleaning liquid can be passed 
into the space between the outer wall of the tubular 
element and the teat cup lining, a second channel 
is made in the tubular element, through which a 



cleaning liquid can be fed to into the lower end of 
the teat cup and the milk line connected thereto. 
The discharge means from the teat chamber to the 
milk line connected to the teat cup is then closed 
5 again; the discharge means then encompasses the 
second channel. The channels may be provided in 
the tubular element in such a manner that they are 
concentrical relative to each other or mainly in 
parallel. To prevent the liquid pressed from the 
io open end of the teat cup from spraying into the 
environment, the tubular element includes a shield- 
ing element which is arranged around the tubular 
element at such a distance from the end thereof 
that, after the tubular element has been inserted 
75 into the teat cup, a relatively narrow aperture is 
present between the upper edge of the teat cup 
and the shielding element. So as to clean the four 
teat cups simultaneously, the cleaning member will 
include four tubular elements which are rigidly con- 
20 nected in a corresponding manner to a cleaning 
liquid supply block. When the milking machine is of 
a fully automated design, the teat cups are sup- 
ported by the arm of a robot which automatically 
connects the teat cups to the teats of the animals 
25 to be milked for the purpose of automatic milking; 
with the aid of this robot the teat cups can also be 
fitted around the said tubular elements. 

The invention also relates to an implement for 
automatically milking animals, such as cows, com- 
30 prising a robot having an arm which acts as a 
support for the teat cups, with the aid of which 
robot the teat cups can automatically be connected 
to the teats of the animals to be milked, as well as 
a washing member with spray heads for spraying a 
35 cleaning liquid into the teat cups. This implement is 
then characterized in that, between the teat cup 
wall and the teat cup lining, a teat cup includes two 
mutually separated chambers located around the 
teat chamber, it being possible to apply an alternat- 
40 ing underpressure in one or in both chambers, 
whilst, when only the teat chamber of the teat cup 
is to be cleaned, a difference can be produced 
between the pressure in the milk line connected to 
the teat cup and the pressure in the chamber 
45 located nearest thereto, this difference being such 
that the discharge from the teat chamber to the 
milk line is shut off. 

The invention further relates to a method of 
cleaning the teat cups, 
so According to the invention, this method is char- 

acterized in that, with the object of cleaning a teat 
cup, a cleaning liquid is fed into the teat chamber 
of a teat cup, whilst the discharge means from the 
teat chamber to the milk line connected to the teat 
55 cup is shut off. Using the prior art spray elements 
or optionally specially designed spray elements, as 
described hereinafter, a cleaning liquid can be 
brought into the teat cups, whilst, by closing these 
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cups near their lower ends, the cleaning liquid is 
forced to leave the teat cups via the open ends. 
Such a simplified and reduced cleaning procedure 
can be performed each time after an animal has 
been milked. According to the invention, the clean- 
ing liquid can be fed into the teat chamber by 
inserting a tubular element, having one or a plural- 
ity of apertures, into the teat chamber. The ap- 
ertures are, preferably, provided in such a position 
in this tubular element that a cleaning liquid is fed 
into the teat chamber at a distance from the upper 
end of the teat cup which exceeds the normally to 
be expected insertion depth of the teats of the 
animals to be milked. Acting thus, the cleaning 
liquid can be pressed along the teat cup lining of 
the teat cup to the open end of the teat cup and 
this cleaning liquid can be discharged directly with- 
out arriving in the milk circuit connected to the teat 
cup. 

Closing the discharge from the teat chamber to 
the milk line can be effected in several different 
manners. According to the invention, that end of 
the said tubular element to be inserted into a teat 
cup can be of such a shape that, by applying an 
underpressure in the milk line connected to the teat 
cup, the discharge from the teat chamber to the 
milk line is shut off by that portion of the teat cup 
lining that is located under said end of the tubular 
element and the cleaning liquid fed through the 
tubular element is forced to the open end of the 
teat cup between the outer wall of the tubular 
element and that portion of the teat cup lining that 
contacts the teats. More in particular when the 
cleaning liquid contains a special cleaning and/or 
disinfecting agent and no further measures, such 
as a final washing, are taken, it is of importance to 
prevent the cleaning liquid from entering the milk 
circuit connected to the teat cup. 

A further manner of inhibiting the discharge 
from the teat chamber to the milk line can be 
realized by utilizing a teat cup of a specific design. 
For when a teat cup is used which has two cham- 
bers which are separated from each other and 
located around the teat chamber, whilst an alternat- 
ing underpressure can be applied in one or in both 
chambers, then the teat chamber can be shut off 
by a means of difference between the pressure in 
the milk line connected to the teat cup and the 
pressure in the chamber located nearest thereto. In 
such a situation, use can be made of both the 
above-described tubular element and of the cus- 
tomary spray elements which spray a cleaning 
liquid into the teat cup from above. 

Yet another manner of shutting-off the dis- 
charge from the teat chamber to the milk line can 
be realized by producing an overpressure in the 
milk line connected to the teat cup; the cleaning 
liquid sprayed into the teat chamber is then forced 



by this overpressure to the open end of the teat 
cup. The teat cup is then, as it were, shut off by 
means of an air lock. 

As a cleaning liquid, use can be made of 

5 heated water, preferably having a temperature 
above 70 °C and more particularly above 80 °C, in 
order to kill the microbes present in the teat cup, 
as well as of a cleaning liquid constituted by warm 
water, having a temperature of preferably 30 to 

70 50 °C, to which a cleaning agent and/or a disinfect- 
ing agent has been added. In the latter case, after 
the cleaning operation by means of this liquid, the 
teat cup must be subjected to a final wash via the 
tubular element, preferably with normal water from 

75 the mains supply. After a cleaning liquid has been 
forced through the chamber between the outer wall 
of the tubular element and that portion of the teat 
cup lining that contacts the teats, it is of impor- 
tance that air is blown via the tubular element into 

20 the teat cup chamber in order to dry the teat cup 
lining. 

The method followed here is more in, particular 
of importance when it is integrated into a fully 
automated milking machine. The method is, there- 
25 fore, further characterized in that the teat cups can 
be connected to a relevant tubular element by 
moving a robot arm, which functions as a carrier for 
the teat cups, towards a carrier for the tubular 
elements or by moving a robot arm, which acts as 
30 a carrier for the tubular elements, towards a carrier 
for the teat cups. 

For a better understanding of the invention and 
to show how the same may be carried into effect, 
reference will now be made, by way of example, to 
35 the accompanying drawings, in which: 

Figure 1 is an elevational view of an implement 
for automatically milking animals, in which the 
cleaning member of the invention is provided; 
Figure 2 is a plan view of a portion of the 
40 implement shown in Figure 1, the cleaning 
member being shown in a plan view; 
Figure 3 is a partial side view of the cleaning 
member combined with a washing member for 
the milk line system; 
45 Figure 4 is a cross-sectional view of a cleaning 
member portion connected to a teat cup; 
Figure 5 is a cross-sectional view of a teat cup 
portion and an alternative design of the cleaning 
member, and 

so Figure 6 is a cross-sectional view of a washing 
member portion connected to an alternative teat 
cup. 

The implement, such as it is shown in Figures 
1 and 2, includes a milking parlour 1 surrounded 
55 by a railing 2 which allows the animal a limited 
freedom of motion and is fitted with an automati- 
cally operating feeding implement 2A. The animal 
can enter the milking parlour from the side at the 
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rear, whilst the animal can leave same again from 
this side at the front. Since the front end of the 
milking parlour includes a feeding implement, the 
cow will advance sufficiently far to arrive in a 
position in which she can easily be milked. At the 
longitudinal side of the milking parlour other than 
the one wherein its entrance and exit are located, 
there is a rigidly arranged frame 3, which is part of 
the railing 2, which frame 3 includes a first frame 
portion 4 and a second frame portion 5. The first 
frame portion 4 extends parallel to and is predomi- 
nantly located above the second frame portion 5. In 
this situation, the first frame portion 4 is rigidly 
attached to the outer side of two vertical pillars 6 
and 7, which are part of the railing 2, while the 
second frame portion 5 is rigidly connected be- 
tween these two pillars 6 and 7. Movably con- 
nected to the first frame portion 4 there is a milking 
robot 8 for automatically connecting teat cups to 
the teats of the animals to be milked and dis- 
connecting same therefrom, whilst this milking ro- 
bot bears against the second frame portion 5, 
which is further disposed at such a height that 
arms of the milking robot 8 can be moved, passing 
underneath this second frame portion, to under the 
cow present in the milking parlour. The milking 
robot 8 includes a carrier frame 9 for the further 
portions of the milking robot. By implementing the 
upper frame portion 4 as a rail, the carrier frame 9 
and consequently the entire milking robot 8 can 
easily be moved along this frame portion. The 
carrier frame 9 includes a beam 1 0 which extends 
predominantly parallel to the first frame portion 4, 
perpendicularly thereto a beam 11 which extends 
vertically and is rigidly connected thereto and two 
struts 12. Pairs of supporting elements 13 are 
disposed near the ends of the beam 10. Attached 
at an angle of approximately 45° to each pair of 
supporting elements 13, via supporting plates 14 
rigidly connected thereto, there are two rollers 16 
forming a roller element pair 15, the arrangement 
being such that the carrier frame 9 is suspended 
from the upper frame portion 4 in such a manner 
that it can easily be moved therealong underneath 
same. A carrier 17 is disposed at either side on the 
beam 10 of the carrier frame 9. A motor 19, which 
is capable of moving about a pivot shaft 18, is 
connected to these carriers. This motor 19 drives a 
roller 20 which preferably has a rubber surface, this 
roller being pushed against the upper frame portion 
4 by means of a spring member 21. As the spring 
member 21 acts between the motor 19 and the 
carrier frame 9, the roller 20 to be driven by the 
motor 19 is kept in the position in which it pushes 
against the upper frame portion 4, so that, when 
the motor is energized, it is moved lengthwise 
along the upper frame portion 4 and consequently 
also the entire carrier frame 9. To the supporting 



element 13 that, taken in the direction of the milk- 
ing parlour, is the rearmost one there is attached a 
sensor 22, which may comprise a laser. With the 
aid of this sensor 22, it becomes possible to trans- 

s fer the milking robot from a resting position in the 
longitudinal direction of the milking parlour to a 
starting position, in which the arms of the milking 
robot are moved to under the animal present in the 
milking parlour, and to track the movements of the 

70 animal in the longitudinal direction of the milking 
parlour. To that end, the sensor 22 cooperates with 
a supporting element 23 which can move along the 
hind side of the animal. With the aid of a rod 
system, which in the present structure is in the 

75 form of a four-bar linkage, more specifically a par- 
allelogram construction 24, this supporting element 
23 is mounted on the milking parlour floor in such 
a manner that it is pivotal thereto. By means of two 
rods 25, the supporting element 23 is fitted with a 

20 plate 26 which is attached in such a manner that it 
extends laterally outside the frame portions 4 and 5 
and is arrayed such that it can reflect a* signal 
transmitted by the sensor 22. After the reflected 
signal has been received by the sensor 22, the 

25 sensor supplies a control signal which is a measure 
of the actual, i.e. the measured, distance between 
the plate 26 and the sensor 22, with the aid of 
which control signal the motor 19 can be driven, 
whilst the milking robot 8 is driven in the longitudi- 

30 nal direction of the milking parlour in such a man- 
ner that the distance between the plate 26 and the 
sensor 22 is adjusted to a preset value or is kept in 
this position, respectively. When the milking robot 
8 is in its resting position, then it has been moved 

35 to a position which is as far as possible to the rear 
relative to the frame portions 4 and 5, whilst the 
milking robot 8 pushes via a contact element 27 
against the plate 26 and thus keeps the supporting 
element 23 in a position in which it is pushed as far 

40 to the rear as possible. In other words, the support- 
ing element 23 is locked by the milking robot 8 
when the latter is in its resting position. When the 
milking robot is transferred from this resting posi- 
tion in the longitudinal direction of the milking par- 

45 lour to the starting position, in which the arms of 
the milking robot are moved to under the animal 
present in the milking parlour, then the supporting 
element 23 is unlocked and pushed by means of a 
spring 28 arranged between the parallelogram 

so structure 24 and the railing 2, under spring pres- 
sure, against the hind side of the cow then present 
in the milking parlour. When the cow moves for- 
wards or rearwards, then the supporting element 
23, in response to the pressure of the spring 28, 

55 will always remain in the position in which it pushes 
against the hind side of the animal, so that the 
position of the plate 26 defines the position of the 
animal in the milking parlour in the lengthwise 
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direction and so that, by means of the sensor 22, 
whilst the distance in the longitudinal direction be- 
tween the plate 26 and the sensor 22 is kept 
constant, the milking robot can track the move- 
ments of the cow in the longitudinal direction of the 
milking parlour. In the present design, the beam 11 
of the carrier frame 9 extends downwardly in the 
vertical direction to just under the second frame 
portion 5. At the bottom side of this beam 1 there 
is a horizontal, rearwardly extending strip 29, on 
which a freely rotatable roller element 30 is ac- 
comodated. The lower frame portion 5 is con- 
stituted by a rail and more in particular by a rail 
formed by a U-beam, the freely rotatable roller 
element 30 having been disposed such that it is 
movable between the two upright edges of the U- 
beam. Thus, the milking robot 8 bears against the 
lower frame portion 5 and, when the milking robot 

8 is moved along the first frame portion 4 by 
means of the motor, it can then easily move along 
the second frame portion 5. In addition to the 
carrier frame 9, the milking robot includes a robot 
arm structure 31 which is movable in a predomi- 
nantly vertical direction relative to the carrier frame 

9 by means of an operating cylinder 32. The robot 
arm structure 31 is movably connected to the car- 
rier frame 9 via a four-bar linkage 33. In the em- 
bodiment shown, the upper arm 34 of this four-bar 
linkage 33 is of a fixed length, whereas the lower 
arm 35 thereof has an adjustable length. Herewith 
the orientation of the robot arm structure 31 can be 
adjusted to a limited extent. The robot arm struc- 
ture 31 includes a predominantly vertical robot arm 
36, as well as robot arms 37 which are movable in 
a predominantly horizontal plane. Via the four-bar 
linkage 33 the robot arm 36 is connected to the 
beam 11 of the carrier frame 9. The operating 
cylinder 32 is operative between the carrier frame 
9 and the robot arm 36. Since the orientation of the 
robot arm 36 is adjustable to a limited extent with 
the aid of the lower arm 35 of the four-bar linkage 
33, the position of the point at which the operating 
cylinder 32 acts on the robot arm 36 is spatially not 
defined definitely. For this reason the housing of 
the operating cylinder 32 is disposed in such a 
manner on a carrier plate 38 connected to the 
beam 10 of the carrier frame 9 that it is at least 
capable of pivoting to a limited extent. On this 
carrier plate 38 there are provided supports 39, 
between which the housing of the operating cyl- 
inder 32 can move about a pivot shaft 40. In the 
present embodiment, the operating cylinder is de- 
signed as a servo-pneumatic positioning cylinder. 
This means that the lower end of the piston rod 41 
is provided by means of a plate 42 connected 
rigidly thereto with a position feedback rod 43, with 
the aid of which a signal indicating the position of 
the piston rod relative to the cylinder housing is 



derived in the portion 43A of the operating cylinder 
by a potentiometer, whilst with the aid of this signal 
supplied by this potentiometer the position of the 
piston rod 41 relative to the cylinder housing can 

s be adjusted to a preset position. In addition, the 
operating cylinder 32 includes an overload protec- 
tion, whereby, as soon as the animal present in the 
milking parlour exercises a pressure on the robot 
arm construction 31, e.g. by kicking it with her leg, 

70 the robot arm construction 31 can be moved to its 
lowest position. Figure 2 shows the milking robot 8 
in its resting position, in which it is in its most 
rearward position relative to the frame portions 4 
and 5 and in which the robot arm construction 31 

75 has been moved to its lowest possible position 
near the soil. As soon as the cow is present in the 
milking parlour and the milking procedure is to be 
started, the milking robot 8 is moved from its 
resting position to the starting position, i.e. to the 

20 position in which the arms of the milking robot 8 
can be moved to under the cow. 

In the present embodiment, the milking robot 
includes for this purpose arms 44, 45 and 46. The 
arms 44 and 45 are arranged at a fixed angle of 

25 90 • relative to each other. The arms 44 and 45 are 
therefore moved jointly, more specifically by an 
operating cylinder 47 disposed between a support- 
ing plate 48 attached to the robot arm 36 and a 
connecting member 49 disposed between the two 

30 arms 44 and 45. The two arms 44 and 45 are 
pivotal about a predominantly vertical pivot shaft 50 
between the supporting plate 48 and a supporting 
plate 50, the latter also being rigidly connected to 
the robot arm 36, more in particular to the lower 

35 end thereof. Relative to the arm 45, the arm 46 is 
pivotal about a predominantly vertical pivot shaft 51 
and is pivoted with respect thereto by means of an 
operating cylinder 52 disposed between the arm 46 
and that end of the arm 45 that is located near the 

40 connecting member 49. Near the end of the arm 46 
there are arranged the teat cups 53 and 54 to be 
connected to the teats of the cow. Between the two 
teat cups 54 there is provided a slide, which is 
movable along the arm 46 and on which there is 

45 present a sensor 55, which by a sector-by-sector 
scanning motion can accurately determine the po- 
sition of the teats, so that by means of the com- 
puter the operating cylinders 32, 47 and 52 can be 
controlled in such a manner that the teat cups can 

so be connected to the teats in the proper manner. 
After the robot arms 44 - 46 have been moved to 
under the cow, these arms are in a relatively low 
position, in which the sensor 55 will not yet detect 
teats. Using the operating cylinder 32, the robot 

55 arms 44 - 46 are now moved upwards stepwise 
until the sensor 55 detects one or more of the 
animal's teats. In case during this upward motion 
the robot arms 44 - 46 should have been moved 
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upwards to such a height that the upper edge of 
the sensor 55 pushes against the cow's abdomen, 
then, by means of a switch 56 located at the upper 
side of the sensor 55, the robot arms are caused to 
move downwards again, whereafter with the aid of 
the sensor 55 the determination of the position of 
the teats can be repeated, the robot arms being 
gradually moved upwards again in the process. 

The implement, such as it has been described 
in the foregoing, further includes a washing mem- 
ber 57 for cleaning the teat cups 53 and 54 and 
optionally the milk circuit connected thereto and a 
cleaning member 58 for cleaning only the teat 
chamber of the teat cups. The washing member 57 
as well as the cleaning member 58 are connected 
to a carrier 59 which is connected to the beam 1 1 
via a support 60. 

The implement, such as it is shown in Figures 
1 and 2, has been provided in customary manner 
with a (non-shown) washing circuit This washing 
circuit is constituted by a washing liquid storage 
vessel, a washing liquid supply line connected 
thereto, which leads to the washing member 57, 
while the washing circuit is furthermore constituted 
by the automatic milking implement portions which 
during washing are connected to the washing 
member, i.e. the teat cups 53 and 54, the milk lines 
connected thereto and a milk jar in which these 
milk lines end. The discharge means from the milk 
jar is equipped in customary manner with a pump 
and a valve for transferring the milk during milking 
to a milk tank and for feeding back the washing 
liquid during washing of the teat cups, the milk 
lines connected thereto and the milk jar to the 
washing liquid storage vessel. Such a washing cir- 
cuit is disclosed in European patent application no. 
0385539. The washing member 57 is furthermore 
disclosed in European patent application no. 
0536836. The washing member includes four spray 
heads 61 , each of which has, located near its lower 
end which during washing is inserted into the teat 
cups, preferably radially directed outflow apertures 
62, through which a washing liquid can be fed into 
the teat cups. Because of the underpressure in the 
milk jar and the milk lines connected to the teat 
cups, the washing liquid is sucked from the liquid 
storage vessel and is sprayed into the teat cups via 
the spray heads and is thereafter fed back to the 
washing liquid storage vessel by means of a pump 
incorporated in the discharge line of the milk jar. In 
this known per se manner, the teat cups and the 
milk lines connected thereto and the milk jar are 
cleaned; this cleaning operation preferably takes 
place once in one or three days. 

As has already been described in the opening 
paragraph of the description, it may be advanta- 
geous to clean only the teat cups, each time after 
an animal has been milked, in order to reduce the 



risk of cross-infection. Cleaning of the teat cups 
immediately after milking may also be done selec- 
tively for specific animals. In particular when during 
milking an increased milk conductivity value has 
5 been established by the milk conductivity sensors, 
which may be an indication of a latent mastitis, it is 
desirable for the teat cups to be cleaned imme- 
diately after milking. The cleaning member 58 
serves this purpose. This cleaning member 58 

70 comprises four tubular elements 63. For the pur- 
pose of cleaning only the teat cups, these cups are 
placed with the aid of the milking robot 8 around 
the tubular elements 63, more in particular so far 
that between the open ends of the teat cups and 

75 shielding elements 64, provided at the upper side 
of the tubular elements 63, a narrow outflow ap- 
erture 65 is created. Near their lower ends, the 
tubular elements 63 have preferably radial outflow 
apertures 66. These outflow apertures 66 end in 

20 the teat chamber of a teat cup placed around the 
tubular element 63, more particularly at such a 
distance from the open end of the teat cup that, 
when a teat would have been inserted in the teat 
cup, the insertion depth of this teat is less far than 

25 the region in which the outflow apertures 66 end in 
the teat chamber. The lower end 67 of the tubular 
element 63 is of such a shape that, when an 
underpressure is produced in the milk line 68 con- 
nected to the teat cup, the teat cup lining 69, which 

30 consists of a flexible material, is sucked inwardly, 
more particularly in such a manner that the dis- 
charge from the teat chamber to the milk line 
connected to the teat cup is shut off below the 
lower end 67 of the tubular element 63. At the 

35 upper end, the tubular element 63 is connected to 
a washing liquid supply line 70. When solely the 
teat cup, i.e. the teat cup lining 69, is to be 
cleaned, then, with the aid of the milking robot 8, 
the relevant teat cup is placed around a tubular 

40 element 63, whereafter, by producing an under- 
pressure in the milk line 68 connected to the teat 
cup, air is exhausted, which has as a result that the 
teat cup is shut off near its lower end, i.e. below 
the end 67 of the tubular element 63, so that, when 

45 cleaning liquid is passed through the tubular ele- 
ment 63 via the cleaning liquid supply line 70, this 
liquid is forced up via the outflow apertures 66 and 
is discharged to the environment through the out- 
flow aperture 65 via the open end of the teat cup 

so and the relatively narrow space between the upper 
edge of the teat cup and the shielding element 64. 
This cleaning operation can be performed with the 
aid of hot water having a temperature of over 
70 *C, preferably over 80 *C, so that the microbes 

55 accumulated on the interior side of the teat cup on 
the teat cup lining, are killed. Alternatively, a clean- 
ing liquid, formed by water having a temperature of 
between 30 and 50 °C, to which a cleaning agent 
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and/or a disinfectant has been added, can be used. 
In that case, after cieaning of the teat cup by 
means of the said cleaning liquid, the teat cup 
need be washed finally, using pure tap water, 
whereafter the teat cup is dried by blowing air 
through the line 70 and the tubular element 63. 

Apart from the washing member 57, also the 
cleaning member 58 can be used for cleaning, e.g. 
once in one to three days, both the teat cup and 
the milk circuit connected thereto. The tubular ele- 
ment 63 then does not only include a channel 71 , 
through which a cleaning liquid is fed into the teat 
chamber, but also a second channel 72, which in 
the embodiment shown in Figure 5 extends through 
the first channel 71, and further extends through 
the lower end 67 of the tubular element 63 and 
reaches as far as into the lower portion of the teat 
cup. In the embodiment shown in Figure 5, by 
creating an underpressure in the milk line con- 
nected to the teat cup, the discharge from the teat 
chamber to the milk line is shut off, because the 
teat cup lining 69 below the lower end 67 of the 
tubular element 63 is sucked against the circum- 
ference of the second channel 72. Besides, by 
creating an underpressure in the milk line 69 con- 
nected to the teat cup, a cleaning liquid can be 
sucked through the second channel and be fed 
through the lower portion of the teat cup and the 
milk line connected thereto to a milk jar and from 
there be pumped back to a cleaning liquid supply 
vessel. The cleaning liquid for the first channel is 
fed thereto and discharged therefrom in the same 
manner as in the embodiment shown in Figure 4. 
Of course, also the connection of the cleaning 
liquid supply to the tubular element 63, in the 
embodiment of Figure 5, must be a dual connec- 
tion, so that separate liquid circuits through the 
tubular element are possible. This is of importance, 
as the cleaning liquid, passed through the second 
channel 72, is preferably formed by warm or hot 
water without further admixtures, whilst for cleaning 
the teat chamber, and more in particular the teat 
cup lining 69, warm water can be used, to which a 
cleaning agent and/or a disinfecting agent has been 
added. In the latter case, a final rinse is necessary 
to remove cleaning agent and/or disinfecting agent 
residues. After cleaning or final-rinsing, warm air 
can be blown through the lines, i.e. through both 
the channel 71 and the channel 72. 

It is possible to omit the cleaning member 58 
entirely and to realize the cleaning of the teat cups 
and the milk circuit connected thereto or the clean- 
ing of only the teat cups by the sole use of the 
known per se washing member 57. Use must then 
be made, however of a special type of teat cup. 
Such a teat cup is shown in Figure 6. The char- 
acterizing feature of this teat cup, compared to the 
known teat cups, is that a plurality, more in particu- 



lar two mutually separated chambers 73 and 74 are 
present, whilst in at least one of these chambers, 
preferably in the chamber 74, an alternating under- 
pressure can be produced. The first chamber 73 is 
5 mainly located around that portion of the teat 
chamber in which a teat of an animal to be milked, 
inserted therein, extends, whereas the second 
chamber 74 is mainly located around that portion 
of the teat chamber into which a teat, inserted 

70 therein, does not extend. The chamber 74 is small- 
er than the chamber 73. Preferably, also the teat 
cup lining which separates the chamber 74 from 
the teat chamber is made of a more flexible ma- 
terial than that portion of the teat cup lining which 

75 separates the chamber 73 from the teat chamber. 
This, together with the fact that the chamber 74 is 
considerably smaller, renders it possible to shut off 
the discharge from the teat chamber to the milk 
line 68 connected to the teat cup by means of an 

20 advantageously chosen difference in pressure be- 
tween, on the one hand, the pressure in the cham- 
ber 74 and, on the other, the pressure in the milk 
line 68 connected to the teat cup. Such a teat cup 
requires, however, a dual connection for producing 

25 the desired pressure in each of the chambers 73, 
74; consequently, in addition to the customary con- 
nection 75 of the type also included in the embodi- 
ments shown in Figures 4 and 5, there is provided 
a second connection 76. The pressure in the two 

30 chambers 73 and 74, as well as the pressure in the 
milk line 68 connected to the teat cup can be 
controlled independently of each other. 

The use of a teat cup of the type shown in 
Figure 6, having two mutually separate chambers 

35 73, 74 around the teat chamber, has several advan- 
tages. The use of such teat cups renders connect- 
ing of the teat cups to the teats of an animal to be 
milked a lot more agreeable to the animal; this also 
holds for the milking operation itself, as hereby it is 

40 possible to reduce the pressure on the teats, more 
in particular during the idle stroke. In addition, such 
a teat cup can be used to clean, whilst employing 
the washing member 57, optionally either the entire 
teat cup and the milk circuit connected thereto, or 

45 solely the teat chamber of the teat cup itself, be- 
cause by means of the second chamber 74 a 
separate shut-off feature is created at the lower 
end of the teat cup. 

When a dual-chamber teat cup of this type is 

so used in the automatic milking implement, connect- 
ing of such a teat cup will proceed in the following 
stages, which for that matter rapidly merge into 
each other: 

- In a first stage, a teat cup is raised and 
ss pushed around the teat with the aid of the 

milking robot 8, whilst via the milk line air is 
sucked from the outside through the teat 
chamber, and as a result thereof the teat is 
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sucked into the cup. In the upper chamber 73 
e.g. an underpressure has been produced to 
give the teats adequate room, since, as long 
as the teat chamber has not yet been shut 
off, an atmospheric pressure remains in the 
teat chamber, in spite of the air suction. In 
this first stage, the lower chamber may be 
kept at atmospheric pressure. 

- A second stage is initiated when the teat has 
been sucked that far into the teat chamber 
that the pressure in the teat chamber de- 
creases to a predetermined underpressure 
value. This is the value of the pressure pro- 
duced in the milk jar and in the milk lines 
connected to the teat cups. In this second 
stage, a pressure is preserved in the lower 
chamber 74, preferably an atmospheric pres- 
sure, which effects that the teat cup is closed 
near its lower end. In this situation, the upper 
chamber 73 can be kept at atmospheric pres- 
sure, although, with the object of relieving the 
teat to some extent, a slight underpressure 
may alternatively be produced therein. Since 
the teat cup is closed at its lower end, the 
cup is somewhat braked down in its upward 
motion, so that the teat is loaded to a lesser 
extent. 

- In a third stage, the pressure in the lower 
chamber 74 is made substantially equal to 
that in the milk line connected to the teat 
cup, whilst the pressure in the upper cham- 
ber 73 is kept at atmospheric pressure. This 
causes the teat to be sucked farther into the 
teat cup, the teat cup then being in the con- 
nected state. 

As soon as the teat cup has been connected, 
the milking proper can be started. During milking, 
i.e. during the suction stroke, an underpressure is 
maintained in the two chambers 73, 74, the value 
of which approximately corresponds to the under- 
pressure in the milk line connected to the teat cup, 
whereas during the idle stroke the lower chamber 
74 is kept at atmospheric pressure and the upper 
chamber 73 either at atmospheric pressure, or, to 
which preference should be given, is kept at a 
slight underpressure to reduce the load on the teat 
during this idle stroke. 

For the control of the pressure in more specifi- 
cally the upper chamber 73, the type of robot used 
is of importance. When there is used a robot arm 
which, after the teat cups have been connected, is 
removed or retracted, so that the teat cups must 
remain suspended from the teats, then a relatively 
higher pressure will be produced in the upper 
chamber 73 than would be the case when the robot 
arm permanently supports the teat cups during 
milking. 



The use of teat cups of this type can further be 
utilized to the advantage of the animal to be milked 
when the pressure in the separate chambers 73, 74 
and in the milk lines connected to the teat cup is 

s preset for each animal or, even better, for each 
udder quarter. Since more in particular the circum- 
ference of the teats may differ per animal, it is 
possible, by applying the appropriate pressure in 
the severai chambers, to obtain an optimum ad- 

70 aptation to the animal and at the same time to 
effect an optimum milk production. 

As has already been stated in the foregoing, 
the type of teat cup provided with two separate 
chambers can be used advantageously for option- 

75 ally cleaning either the entire teat cup and the milk 
circuit connected thereto, or solely the teat cham- 
ber of the teat cup itself. This latter situation is 
shown in Figure 6. The teat cup is then connected 
to a spray head 61 of the washing member 57. A 

20 cleaning liquid is sprayed into the teat cup via this 
spray head 61 , whilst the lower chamber 74 is kept 
at atmospheric pressure and in the upper chamber 

73 as well as in the milk line 68 connected to the 
teat cup an underpressure is produced, so that the 

25 teat cup lining which separates the lower chamber 

74 from the teat chamber closes the discharge 
from the teat chamber to the milk line connected to 
the teat cup. The cleaning liquid passed into the 
teat chamber then has no other option than to 

30 leave the teat cup at the upper side. In addition to 
the spray head 61 of the washing member 57, it is, 
of course, possible to insert also the tubular ele- 
ment 63 of the embodiments shown in Figures 4 
and 5 into the teat cup; the length of the tubular 

35 element 63 will then have to correspond to or be 
slightly less than the length of the upper chamber 
73. 

It should further be noted that the entire imple- 
ment for automatic milking is under the control of a 

40 computer, i.e. that not only the milking robot 8 is 
computer-controlled, but that also the entire milking 
procedure itself is controlled by a computer. More 
in particular, regulating the pressure in the pulsa- 
tion chamber of the teat cup shown in Figures 4 

45 and 5 or in the two chambers of the teat cup 
shown in Figure 6, and also the pressure in the 
milk line connected to the teat cups is controlled 
by the computer. This provides the possibility to 
bring the value of the pressure in the various 

so chambers in harmony with the individual animals 
and more specifically with the individual udder 
quarters. Thus, when e.g. an udder quarter has 
been infected by mastitis, the value of the pressure 
in the various chambers will have to be chosen 

55 such that the teat is loaded to the lowest possible 
extent. On the other hand, when e.g. the milk flow 
of a given animal is higher than that of other 
animals, the underpressure in the milk line con- 
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nected to the teat cup can be adapted to this 
higher milk yield. The pressure in the various 
chambers of the teat cups and in the lines con- 
nected to the teat cups can also be influenced by 
the course of the lactation period or by the milking 
time elapsed since an individual milking turn. So as 
to render it possible to adjust the pressure in the 
separate chambers of the teat cup and the milk line 
connected thereto to the individual animals and 
optionally to the individual udder quarters, it is of 
importance to update the milk yield and the phys- 
ical circumstances of the animal such as they were 
found in previous milking runs. Especially these 
historical data provide an appropriate point of de- 
parture to enable the best possible presetting of 
the circumstances in which an animal is milked, 
which circumstances are determined by the values 
of the pressure in the various chambers of the teat 
cup and the milk line connected thereto. 

The invention is not limited to the embodi- 
ments described here, but also relates to all kinds 
of modifications therein, of course, in sofar as they 
are within the scope of the following claims. 

Claims 

1. A construction including an implement for milk- 
ing animals, such as cows, comprising a milk- 
ing machine having one or more teat cups (53, 
54) and a cleaning member (58) for cleaning 
the teat cups (53, 54), characterized in that the 
cleaning member (58) comprises a tubular ele- 
ment (63), via which element (63) a cleaning 
agent and more in particular a cleaning liquid 
can be introduced at or near the lower end of 
the teat chamber, whilst the discharge means 
therefrom to the milk line (68) connected to the 
teat cup (53, 54) is shut off. 

2. A construction as claimed in claim 1, char- 
acterized in that near its lower end the tubular 
element (63) is provided with one or more 
apertures (66) for feeding the cleaning liquid 
into the space between the outer wall of the 
tubular element (63) and the teat cup lining 
(69). 

3. A construction as claimed in claim 1 or 2, 
characterized in that at its lower end (67) the 
tubular element (63) is of such a shape that, 
after an underpressure has been applied in the 
milk line (68) connected to the teat cup (53, 
54), the teat cup lining (69) shuts off the dis- 
charge of cleaning liquid to the milk line. 

4. A construction as claimed in any one of the 
preceding claims, characterized in that, in ad- 
dition to the channel (71) in the tubular ele- 



ment (63), through which the cleaning liquid 
can be fed into the space between the outer 
wall of the tubular element (63) and the teat 
cup lining (69), a second channel (72) is made 
5 in the tubular element (63), through which a 

cleaning liquid can be brought into the lower 
end of the teat cup (53, 54) and the milk line 
(68) connected thereto. 

70 5. A construction as claimed in claim 4, char- 
acterized in that the two channels (71, 72) are 
located concentrically relative to each other. 

6. A construction as claimed in claim 4, char- 
ts acterized in that the two channels (71, 72) 

extend predominantly in parallel with each oth- 
er. 

7. A construction as claimed in any one of the 
20 preceding claims, characterized in that the tu- 
bular element (63) includes a shielding ele- 
ment (64) which is provided around the tubular 
element (63) at such a distance from the end 
thereof that, when the tubular element (63) has 

25 been inserted into a teat cup (53, 54), a rela- 

tively narrow opening is present between the 
upper edge of the teat cup (53, 54) and the 
shielding element (64). 

30 8. A construction as claimed in any one of the 
preceding claims, characterized in that four 
tubular elements (63) are present, which are 
rigidly connected in a corresponding manner 
to a cleaning liquid supply block. 

35 

9. A construction as claimed in any one of the 
preceding claims, characterized in that, the 
teat cups (53, 54), which are supported by the 
robot arm structure (31) of the milking robot (8) 

40 by means of which, for the purpose of milking, 

they can automatically be connected to the 
teats of the animals to be milked, can be fitted 
around the tubular elements (63) or be re- 
moved therefrom by means of this milking 

45 robot (8). 

10- An implement for automatically milking ani- 
mals, such as cows, comprising a milking ro- 
bot (8) having a robot arm structure (31) which 

so acts as a support for the teat cups (53, 54), 

with the aid of which milking robot (8) the teat 
cups (53, 54) can automatically be connected 
to the teats of the animals to be milked, as well 
as a washing member (57) with spray heads 

55 (61) for spraying a cleaning liquid into the teat 

cups (53, 54), characterized in that, between 
the teat cup wall and the teat cup lining (69), a 
teat cup includes two mutually separated 
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chambers (73, 74) located around the teat 
chamber, it being possible to apply an alternat- 
ing underpressure in one or in both chambers 
(73, 74), whilst, when only the teat chamber of 
the teat cup (53, 54) is to be cleaned, a dif- 5 
ference can be produced between the pres- 
sure in the milk line (68) connected to the teat 
cup (53, 54) and the pressure in the chamber 
(74) located nearest thereto, which difference 
is such that the discharge from the teat cham- io 
ber to the milk line (68) is shut off. 

11. A method of cleaning the teat cups of an 
implement for automatically milking animals, 
comprising milk conductivity sensors, charac- 75 
terized in that, when during milking an in- 
creased milk conductivity value is established 

for a specific animal, the teat cups are cleaned 
immediately after milking by leading therein a 
cleaning liquid. 20 

12. A method as claimed in claim 11, character- 
ized in that, with the object of cleaning a teat 
cup, a cleaning liquid is fed into the teat cham- 
ber of a teat cup, whilst the discharge means 25 
from the teat chamber to the milk line con- 
nected to the teat cup is shut off. 

13. A method of cleaning the teat cups of an 
implement for automatically milking animals, 30 
characterized in that with the object of clean- 
ing a teat cup, a cleaning liquid is fed into the 

teat chamber of a teat cup, whilst the dis- 
charge means from the teat chamber to the 
milk line connected to the teat cup is shut off. 35 

14. A method as claimed in claim 12 or 13, char- 
acterized in that the cleaning liquid is fed into 
the teat chamber by inserting a tubular ele- 
ment, having one or a plurality of apertures, 40 
into the teat chamber. 

15. A method as claimed in claim 14, character- 
ized in that the apertures are provided in the 
tubular element in such a position that the 45 
cleaning liquid is fed into the teat chamber at a 
distance from the upper end of the teat cup 
which exceeds the normally to be expected 
insertion depth of the teats of the animals to 

be milked. so 

16. A method as claimed in any one of claims 13 
to 15, characterized in that that end of the 
tubular element to be inserted into a teat cup 

is of such a shape that, by applying an under- 55 
pressure in the milk line connected to the teat 
cup, the discharge from the teat chamber to 
the milk line is shut off by that portion of the 
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teat cup lining that is located under said end of 
the tubular element and the cleaning liquid fed 
through the tubular element is forced to the 
open end of the teat cup between the outer 
wall of the tubular element and that portion of 
the teat cup lining that contacts the teats. 

17. A method as claimed in any one of claims 14 
to 16, characterized in that also a cleaning 
liquid is fed via the tubular element into the 
lower end of the teat cup and the milk line 
connected thereto. 

18. A method as claimed in any one of claims 11 
to 16, characterized in that, when a teat cup 
has two mutually separated chambers located 
around the teat chamber, whilst an alternating 
underpressure can be applied in one or in both 
chambers, then the teat chamber is shut off by 
means of a difference between the pressure in 
the milk line connected to the teat cup and the 
pressure in the chamber located nearest there- 
to. 

19. A method as claimed in any one of claims 11 
to 15, characterized in that, by applying an 
overpressure in the milk line connected to the 
teat cup, the cleaning liquid fed into the teat 
chamber is forced to the open end of the teat 
cup. 

20. A method as claimed in any one of claims 1 1 
to 19, characterized in that the cleaning liquid 
is formed by heated water, preferably having a 
temperature above 70 0 C. 

21. A method as claimed in any one of claims 11 
to 19, characterized in that the cleaning liquid 
is formed by warm water, preferably having a 
temperature of 30 to 50 • C, to which a cleaning 
agent and/or a disinfectant has been added, 
the teat cup being subjected to a final wash via 
the tubular element after having been cleaned 
by means of this liquid. 

22. A method as claimed in any one of the preced- 
ing claims, characterized in that, after a clean- 
ing liquid has been forced through the cham- 
ber between the outer wall of the tubular ele- 
ment and that portion of the teat cup lining that 
contacts the teats, air is blown through this 
chamber via the tubular element. 

23. A method as claimed in any one of the preced- 
ing claims, characterized in that the teat cups 
are connected to a relevant tubular element by 
moving a robot arm structure, which acts as a 
carrier for the teat cups, towards a carrier for 
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the tubular elements or by moving a robot arm 
structure, which acts as a carrier for the tubular 
elements, towards a carrier for the teat cups. 
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